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A Study on the Improvement of Air-Fuel Ratio Control Performance
in SI Engine Using STR

(2 3)

AA, wew, 33, A3 F, A9+ 9s
Kyuchul Shin, Seungbum Park, Paljoo Yoon, Namhoon Juong, Myoungho Sunwoo

ABSTRACT

This study presents an self tuning regulator(STR) to improve the air-fuel ratio control performance of
gasoline engine. The STR is designed based on the nonlinear dynamic engine model, and the performance of
the STR is evaluated through the simulation and experiments. The STR shows better performance than a
conventional PI controller in terms of the response time and disturbance rejection. Since the STR has less
calculation load than the complex nonlinear controller, this algorithm can be easily applied to on-board engine
controller.

FQo7|&8o] : Air-fuel ratio(-2<31]), Fuel film($d 82), Model following(F @ 3=3), Reference model
(71& =9, Self tuning regulator(x}7]-FZ A ] 7])

Nomenclature ay, ag, , @y, by, By e b,, . plant parameters
b, c : wall wetting coefficient of actual a, : projection algorithm parameter
engine A : excess air factor
Beompr Coomp - Wall wetting coefficient of compensator ¢ ! measurement vector
d . time delay 6 : parameter vector
T : sampling time 1] : tume constant
u : control input
U, : command signal 1.4 2
uy : injected fuel flow rate
Xy : mass of fuel film 2 As2ke] 7t mE dir]ed EA71
X : fuel film fraction A Aax Agake] §3f w7kl g
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